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7KHQRUPDOSUREDELOLW\SORWV RI WKH UHVLGXDOV IRU WKHRXWSXW UHVSRQVHVDUH VKRZQ LQ)LJVDQG$FKHFNRQ
WKHVH SORWV UHYHDOV WKDW WKH UHVLGXDOV DUH ORFDWHG RQ D VWUDLJKW OLQH ZKLFK PHDQV WKDW WKH HUURUV DUH GLVWULEXWHG
QRUPDOO\DQGWKHUHJUHVVLRQPRGHOVDUHIDLUO\ZHOOILWWHGZLWKWKHREVHUYHGYDOXHV
)LJ 1RUPDOSUREDELOLW\SORWRIUHVLGXDOVIRUVXUIDFHURXJKQHVV
)LJ  1RUPDOSUREDELOLW\SORWRIUHVLGXDOVIRU 055
7RFKHFNZKHWKHUWKHILWWHGPRGHOV DFWXDOO\GHVFULEHWKHH[SHULPHQWDOGDWD WKHPXOWLSOHUHJUHVVLRQFRHIILFLHQWV
5ZHUHFRPSXWHG7KHPXOWLSOHUHJUHVVLRQFRHIILFLHQWV5IRU5DDQG055ZHUHIRXQGWREHDQG
UHVSHFWLYHO\7KLV VKRZV WKDW WKH VHFRQGRUGHUPRGHO FDQ H[SODLQ WKHYDULDWLRQ LQ WKH5D DQG WKH055XS WR WKH
H[WHQWRIDQGUHVSHFWLYHO\7KHUHIRUH LWFDQEHFRQFOXGHG WKDW WKHVHFRQGRUGHUPRGHOVDUHDGHTXDWH LQ
UHSUHVHQWLQJWKHSURFHVVHIIHFWLYHO\
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3HQWLXP ,9 V\VWHP 16*$ YDULHV IURP VLPSOH JHQHWLF DOJRULWKP LQ WKH ZD\ WKH VHOHFWLRQ RSHUDWRU ZRUNV 7KLV
FDXVHV PXOWLSOH RSWLPDO SRLQWV WR FRH[LVW LQ WKH SRSXODWLRQ $V WKH QXPEHU RI LWHUDWLRQV LQFUHDVHV WKH GLYHUVLW\
DPRQJ WKHSRSXODWLRQ LV LPSURYHG$IWHU WKH HQGRI WKH ILQDO JHQHUDWLRQ LW LV REVHUYHG WKDW RSWLPDO VROXWLRQV DUH
VSUHDGRYHUDOODORQJWKH3DUHWRIURQW7KLVVKRZVWKHDELOLW\RI16*$LQGLVWULEXWLQJWKHSRSXODWLRQXQLIRUPO\7KLV
LVGXHWR WKHIDFWWKDWHTXDOUHSURGXFWLYHSRWHQWLDOGXPP\ILWQHVVLVPDLQWDLQHGIRUDOOQRQGRPLQDWHGLQGLYLGXDOV
WKHUHE\PLQLPL]LQJWKHELDVDJDLQVWPLGGOHSRLQWV+RZHYHUWKHDOJRULWKPLVUHSHDWHGDIHZWLPHVLQRUGHUWRJHWD
PRUHQXPEHURIVROXWLRQVRQWKH RSWLPDOIURQW
7KH REMHFWLYH IXQFWLRQ YDOXHV DQG WKH FRUUHVSRQGLQJ FRQWURO YDULDEOHV DUH JLYHQ LQ WDEOH  6LQFH QRQH RI WKH
VROXWLRQV LQ WKHQRQGRPLQDWHGVHW LVREYLRXVO\EHWWHU WKDQDQ\RWKHUDQ\RQHRI WKHPLVDFFHSWDEOHVROXWLRQ7KH
FKRLFHRI RQH VROXWLRQRYHU WKHRWKHU GHSHQGVRQ WKH UHTXLUHPHQWRI WKHSURFHVV HQJLQHHU ,I KH UHTXLUHV D EHWWHU
VXUIDFHILQLVKRUDKLJKHUSURGXFWLRQUDWHDVXLWDEOHFRPELQDWLRQRIYDULDEOHVFDQEHVHOHFWHGIURP WDEOH 
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7KH VHOHFWLRQ RI ULJKW FRPELQDWLRQ RI LQSXW SDUDPHWHUV LQ:('0 LV GLIILFXOW DV WKH SURFHVV LQYROYHV D ODUJH
QXPEHURIFRQWUROYDULDEOHV7KHHIIHFWVRI LQSXWSDUDPHWHUVSXOVHRQ WLPHSXOVHRIIWLPHZLUH WHQVLRQDQGZDWHU
SUHVVXUHRQVXUIDFHURXJKQHVVPHWDOUHPRYDOUDWHZKLOHPDFKLQLQJWKHVWDLQOHVVVWHHOPDWHULDOZHUHDQDO\]HG
7KHPXOWLSOH UHJUHVVLRQ FRHIILFLHQWV 5 IRU 5D DQG055ZHUH IRXQG WR EH  DQG  UHVSHFWLYHO\ 7KLV
VKRZV WKDW WKH VHFRQGRUGHUPRGHOFDQH[SODLQ WKHYDULDWLRQ LQ WKH5DDQG WKH055XS WR WKHH[WHQWRIDQG
 UHVSHFWLYHO\3XOVHRQ WLPH DQG3XOVHRII WLPHZHUH IRXQG WREH WKHPRVW VLJQLILFDQW IDFWRUV LQIOXHQFLQJ DOO
UHVSRQVHV LQYHVWLJDWHG IRU ERWK WKH H[SHULPHQW VHWV ,QFUHDVHG YDOXH RI SXOVH RQ WLPH OHDGV WR WKH ORZTXDOLW\ RI
PDFKLQLQJUHVSRQVHVVXFKDVVXUIDFHILQLVK7KHRSWLPDOYDOXHVREWDLQHGE\WKHSURSRVHGPHWKRGRORJ\FRXOGVHUYH
DVDUHDG\UHFNRQHUWRRSHUDWHWKHPDFKLQHZLWKJUHDWHDVHWRDFKLHYHWKHTXDOLW\DQGWKHSURGXFWLRQUDWHGHPDQGHG
E\WKHFRQVXPHUV,QVXPPDU\WKHSURSRVHGZRUNHQDEOHVWKHPDQXIDFWXULQJHQJLQHHUVWRVHOHFWWKHRSWLPDOYDOXHV
GHSHQGLQJRQWKHSURGXFWLRQUHTXLUHPHQWVDQGDVDFRQVHTXHQFHDXWRPDWLRQRIWKHSURFHVVFRXOGEHGRQH EDVHGRQ
WKHRSWLPDOYDOXHV
1416   G. Harinath Gowd et al. /  Procedia Materials Science  5 ( 2014 )  1408 – 1416 
5HIHUHQFHV
'U 1 YHQNDLDK 3DUDPHWULF RSWLPL]DWLRQ RI :('0 IRU +DVWHOOR\& XVLQJ *5$ PHWKRG´ ³,17(51$7,21$/ -2851$/ 2)
(1*,1((5,1*'(9(/230(17$1'5(6($5&+´,6613DJH1XPEHU
7DUQJ <60D6&&KXQJ/. 'HWHUPLQDWLRQ RI RSWLPDO FXWWLQJSDUDPHWHUV LQZLUH HOHFWULFDO GLVFKDUJHPDFKLQLQJ ,QW -0DFK7RROV
0DQXI±GRL7
6SHGGLQJ 7$ :DQJ =4  6WXG\ RQ PRGHOLQJ RI ZLUH ('0 SURFHVV - 0DWHU 3URFHVV 7HFKQRO ± GRL6

%KDWWDFKDU\\D%0DQQD$³7DJXFKLDQG*DXVV(OLPLQDWLRQPHWKRG$GXDOUHVSRQVHDSSURDFKIRUSDUDPHWULFRSWLPL]DWLRQRI&1& ZLUHFXW
('0RI35$,6,&00&,QWHUQDWLRQDO-RXUQDORI$GYDQFHG0DQXIDFWXULQJ7HFKQRORJ\
.DQOD\DVLUL . %RRQPXQJ 6  ³$Q ,QYHVWLJDWLRQ RQ (IIHFWV RI :LUH('0 0DFKLQLQJ 3DUDPHWHUV RQ 6XUIDFH 5RXJKQHVV RI 1HZO\
'HYHORSHG'&'LH6WHHO´-RXUQDORI0DWHULDOV3URFHVVLQJ7HFKQRORJ\9ROSS
)X]KX +DQ -XQ -LDQJ 'LQJZHQ <X ´ ,QIOXHQFH RI 'LVFKDUJH &XUUHQW RQ 0DFKLQHG 6XUIDFHV E\ 7KHUPR$QDO\VLV LQ )LQLVK &XW RI
:('0´,QWHUQDWLRQDO-RXUQDORI0DFKLQH7RROVDQG0DQXIDFWXUH9ROSS
'966693UDVDG 	 $*RSDOD.ULVKQD (PSLULFDOPRGHOLQJDQGRSWLPL]DWLRQRIZLUHHOHFWULFDOGLVFKDUJHPDFKLQLQJ,QW-$GY0DQXI
7HFKQRO'2,V[6HSWHPEHU
